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PURPOSE: To easily form a compound semiconductor crystal layer on an Si sub- 
strate by forming a buffer layer which absorbs crystal distortion between the Si 
substrate and compound semiconductor with two-step growth method. 

CONSTITUTION: An amorphous Ge layer 7 is formed as the first step on an Si 
substrate 6. Next, a temperature of substrate 6 is raised and a Ge layer 8 is 
formed as the second step. It is combined with the layer 7 as a buffer layer 9. 
Thereafter, a GaAs 10 is formed on this layer 9 by epitaxial growth method. In 
this case, on the occasion of depositing the layer 9 of the same composition on 
the substrate 6, a film forming condition in the process of forming the layer 8 
is set to the condition for allowing a semiconductor layer having good crystal 
property to grow, as compared with the process for forming the layer 7. In the 
layer 9 thus formed, stress is concentrated to the interface of layer 7 and sub- 
strate 6 and almost does not extend up to the surface of layer 8. Therefore, a 
high quality compound semiconductor can be obtained on the layer 9, realizing 
high quality, low cost and light weight. 
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PURPOSE: To obtain high quality and stable active layer by allowing a compound 
semiconductor layer to grow by previously forming many dispersed stepped por- 
tions at the intermediate layer provided between a substrate and compound semi- 
conductor in different materials. ■ ■: ' - 

CONSTITUTION: A thin Ge intermediate layer 2 is epitaxially formed on an Si 
single crystal substrate 1 by the cluster ion beam method. Many stepped portions 
like holes or recessions extending through the intermediate layer 2 are formed 
with a side of 2,000 A— l//m and depth of several . hundreds of A by etching the 
resist mask. Next, a GaAs 4 is formed by the vapor growth. In this case, lattice 
defect or distortion resulting of mismatching of lattice and difference of thermal 
expansion coefficients are alleviated at the stepped portions, surface of layer 4 is 
oriented by the surface orientation of substrate and a single crystal layer 4 
having less defects can be obtained. Using this substrate, a highly durable and 
reliable semiconductor device can be manufactured with a high yield. 
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PURPOSE: To provide an electrically and mechanically stable ohmic connection 
on a semiconductor wafer without contamination by the sputtering method using 
a target having a metal layer including conductivity type determination impurity. 

CONSTITUTION: Electroless Ni plating is executed to an Ni plate 7 and thereby 
an Ni-P alloy layer 7a where Ni and P are uniformly distributed at each portion 
can be formed. A rough surface 8a is formed by pre-processing to the specified 
surface of semiconductor wafer 8. When a target 6 is irradiated with Ar + ion, 
etc., a sputtered film 9 of Ni-P alloy having the same composition as the target 
can be deposited on the rough surface. In this case, film thickness should be 
about 10 3 — 10* "C. Next, a metal layer 10 of Ag, etc. is vacuum-deposited in the 
thickness of about 10 4 ±2xl0 3 A and heat-processed for about 60min at 400 ± 
50TC. Thereby, close contactness between alloy 9 and metal 10 can be improved 
and stabilized mechanically and electrically. According to this constitution, good 
ohmic connection can be obtained within a short period of time. 
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